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(57) Abstract: A process by which an optically active 2-allylcarboxylic acid derivative which is useful as an intemiediate for 
medicines can be easily and industrially produced Cnom a material available at low cost; and a 2-allylcarboxamide derivative which is 
a novel important intermediate therefor. An N-allylcarboxamide derivative is reacted with a base by diastereoselective rearrangement 
to obtain a 2-alIylcarboxamide derivative. This derivative is converted to a carbamate and solvolyzed to obtain an optically active 
2-allylcarboxylic ester. This ester is stereoselectively hydrolyzed with an enzyme to produce a 2-allylcarboxylic acid having a high 
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optical purity. The 2-allylcaTboxainide derivative compound is a novel intermediate in the production process. 
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dimonas diminuta)^ ■fe/WO-^E-'^;^ • ^ (C e 1 1 u 1 o 
mo n a s f i m i ) ^ v^cc^^-fe^^^T • f!:=-'!7 JV3 T (Jensenia c 
anicruria) s nK=3y;'&-^*-=^y^i^^y^ (Rhodococcu 
s erythropolis)^ • tTr^ (Candida pini 

25 ) X i^ n -^'f =i::^i/';^ • -^X^ J T^a^n'y (Saccharomycops i 
s selenospora) > bUnj^^TKn^z-jf't^^lJ^A (Tr ichos 
poron cutane urn) ^ U< f:iMJ 3;5?.:^n:/ • f^^-^^sy^^T^ 
A(Trichosporon debeurmannianum) "^^(OWM 
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(4) •^fe^'fb^^J (8) UT 0 . 1~5 0fiS%(O^ffl-efflV^ 

tbs ^^tlitt^ofiJfflj^Bi- -h^^ibK ^%(n> o . o i - 5 o o 

v\ ^fc. SK-CfeS'fk'a'^i (4) ^fcmk^ife (8) til^at-RiiS^WM^l^:- 
^S^^An bT t> J; v> b:9-f J^^^n LT ^> J; v\ 

\Z. 2 5~4 0°C:6W* bV\ 
15 WLi;^WL(0 p Hf* 3 ~ 1 0 (OmWi^U% b < . 5 ~ 8 (^^ia}6S^* bV\ ^ 

J:v^ b. T/^;«7 y 7K^^^jS1:» bT— p Hlitlc-^oT 

20 ^J:v\ 
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(R) — 1 — ^'cn— /I'^^/WT^^^S O. Og (4 12. 6mmol)RtJ«h 
y j^^/WT ^ 4 1 . 75 g (4 12. emmol) <Z) h/l^^i^ 7 5 0 m 1 
^CCl^l^^^PU r;:itc:;^^^>^^tJ' K7 3. 8 5 g (4 5 3. 9mmo 

10 y^*Pb. 1 0%mm2 0 Ojnl^mx.X^}:^^^^±V. 1 
0 %7K^'^b':^ hV ^ AtK^^ 3 0 0ml -egy#- V^-» M:^WMi- hV \^X^ 

^mm*^<Dmm^iiPi.cKx^m^m^n\'\ mmit^i^^i 9. si 

g ( 9 7 %) #fc„ 

^H-NMR (4 0 0MHz, CDCI3) 5 0. 8 7 (t, 3 H, J = 7. 
15 3Hz) , 1. 26-1. 29 (m, 8H), 1. 48 (d, 3H, J = 7. 1 
Hz), 1. 61-1. 64 (m, 2H), 2. 17 (t, 2H, 3 = 7. 3H 
z), 5. 15 (q. 1H, J = 7. IHz), 5. 6 4 (brs, IH), 7. 
2 8 — 7. 3 6 (m, 5 H) o 

20 mmm2'^5) 



25 
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mi 



5 



10 









^H-NMR (400 Mz. CDCIO 








95 


0.87(1, 3 H, Hi). L26-130 (m, 8 H)» 1.46 
(d, 3 J^6.8 HzX 1.61 (t, 2 H, J^. I HzX 2.15 
(q, 2H. J=7J HzX 3.79 (s, 3 10> 5.09 (q, 1 H, 
J=6.8 Hz), 5.70 (brs, 1 H), 6.85-6.88 (m, 2 H) 
7^-7.26(01, 2 H). 


3 


O s 
II 




96 


0.86 (t, 3 H. J=7.3 Hz), 1 Ji8-L30 (m. 8 H). 1.46 
fil 3H_ J=7 1 Hz^k 1 59-1 70 (rtL 2 H) 2 17-232 
(ni, 2 H), 3.79 (s, 3 H), 5.08 (m, 1 H), 5.82-5,77 
(in, 1 H), 6.78-6,89 (m. 3 H). 7Jil-7Jl9 (m. 1 H). 


4 






98 


0.86 (t. 3 H, J=7.3 Hz), 1.23-1.26 (m, 8 H), 1.60 
-1.63 ^ 2 H). 1.67 (d, 2 H, J=6.6 Hz). 2.12-2.17 
(m, 2 H), 5.62 (bis, 1 5.95 (q, 1 H, J=6.6 Hz), 
7.44-7.56 (m, 4 H). 7.79-7.88 (m, 2 H). 8.09 (d, 
lH.J»8.1Hz). 


5 




96 


0.87 (t. 3 H, J=73 Hz), 1.23-1.29 (m. 8H), 1.51- 
1.57 (m, 2 H), 2. 1 1 (t, 2 H, J=^.3 Hz), 2.29 (s, 
3 H)^.00-3.12 (m, 2 1^, 5.27 (q, 1 H, J=7.3 Hz), 
5.65 (bcs, 1 H). 6.94 (4 2 H 1=8. 1 HzX 7.03 (d. 
2 H ^8. 1 HzX 7.26-7 J2 (m, 5 H). 



:x.=^;Va^=f-iy^T ^1^1. 7 5g (2 2. 7 mm o 1) ]K.TJ^ MJ 
:x,^;vr %l^'2.. 09 g (2 0. 6 mm o 1) O h/V:^^:/ 3 5 m l^lK'f'ic^ ^ 
20 ?a-eil7K:^:^ 5 . 58g (2 0. 6mmol) ^MTbfCo 1 8Nf^KJ;& 

1 0%it^2 Om 1 Sr^Bx.TS/i&Sr'I^JhU f/^^V^B^^^-il^s 1 

0 %i^m.\\L-r hy!>i>.30miT'2 ^sfe?^ ufcio il7K^^•:^ b y ^ a i;:-c^^s 

:^jKli*m<^a^£^HPLCj3:T^S5^J^^m\ ^Mib-a'i^Sr4. 5 5 g (8 
9%) #fc„ 

25 

(^Jtf !l 7 ) (R) -N-T i;/l^-N-;3-^^y ^/l-^- 1 - ^j^^^^/V^J^^/I^T 

TK^-fb-?- M)!J'i^(60%) 0. 65g (16. 3 mm o 1 ) iSr 2 0 m 1 
^^^■^Zmt^\^1t.(0%. THF5ml^^Je:il^$-^fc„ r^ll^. (R) -N 
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— :^^^Jyi)V—\—yzs:-=-f^=^^^^T%l/'2.. OOg (8. Immol) 
YiY %\\LT^) 96g (16. 3 mm o 1 ) ^Jn^T^m"e 

^ 1 Mi^^2 Om 1 ftJte:?gTUTSlSSrf|S-lt$-^. ^s^-^l^^ 3 Om 1 bfCo 

v'y;57-y/w*7i^{^j:^ i6^i^^«^u mmit^m^7. ssg (94%) # 

^H-NMR (400MHZx CDCI3) SO. 87 (t, 3H, J = 7. 
3Hz), 1. 28-1. 30 (m, 8H), 1. 48 (d, 3H. J = 7. 1 
10 Hz), 1. 61-1. 68 (m, 2H), 2. 81 (t. 2H, J = 7. 3H 
z) , 3. 5 8-3. 7 4 (m, 2 H) , 4. 9 6-5. 0 8 (m, 2 H) , 5. 
55-5. 62 (m, IH), 6.. 12 (q, IH, J = 7. IHz), 7. 2 
3-7. 3 6 (m, 5H) „ 

15 mmm 8-11) 



20 



25 
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^2. 



5 



10 



mm 






'H-NMR (400 Mz. COCIO 


8 


o 

X 


s 




99 


0.86^.89 (m, 3 H). 1.28-L30 (m. 8 H). 145 
(d, 2 ^ >=7.3 Kb), 1,57-1.69 (m. 3 H), Z 17- 
2.47 (m, 2 H), 3.37-4.08 (m, 5 H), 4.96-S.13 
(m, 2 10, 5.52r6.l0 (m. 2 H), 6.84-6.89 
(m, 2 I^K 7Jll.7,27 (m, 2H). 


9 








96 


0.84-0.87 (m, 3H). 1.25-1.28 (m, 8 H), 1.47 
f <L 2 H. J=6 8 Hzt 161-1 A4^m ? HI 2 41. 
2.35(m, 2HX 3.61-3.67(m, 1 HX 3.70-3.80 
(01, 4 H). 5.07-5.14 (m. 2 H),5.50-5.69(n^ 
I H), 6.06-6.10 (ni,lH). 


10 


XxX 


J 


93 


0.85-0.88 (m, 3 H), 1.26-1.29 (m. 8 H). 1.43- 

3,61 (m, 2 H), 4.76-4.80 (m, 2 H), 5.10-5.18 
(m. 1 H), 6.69-6.74 (m, I H). 7.44-7.55 (m. 
4 H>. 7.80-7.86 (m, 2 i% 8.01-8.03 (m, 1 H). 


11 




94 


0.87 (t. 3 H, J=7.3 Hz). 1.23-1.26 (m, 8 H). 
1.50 (t. 2 H. J=6.8 Hz), 1,56-1.58 (m, 2 H), 
2.17 (t, 2 H. J=7.1 Hz). 2.27 (s. 3 H). 3.22- 
3.30 (m, 2 H), 3.61-3.79 (m, 2 H), 4.84-4.95 
(m. 2HX 6.22 (t, 1 H, J=8.1 HzX 7.04-7.23 
(m, 4 H). 7.28-7.40 On, 5 H). 



iW^M 1 2 ) (R) -N-Ty7t^-N->j-^»y^/l^- 1 

7i<.M'(t-r h }) ^ (60%) 3. 20g (80. Ommo 1) (Dh/l^^:^7 4 
20 m U;:!!SM^^Rif>l;:, (R) -N-;^^i5'/-r/^- l-:7ct^/^ai5^/V7'^>'l 
0. Og (4 0. Ommo 1) <D b/Wai:/2 Om l^^llS, H-ftiTy/^Q. 9 0g 
(8 0. Ommo 1) ^;?lHx.T 1 0 0 °C-e 6 ^F^Si^^-frfCo ^M*T'/^*PL^c 
^It-I^m^. Tki^TlJSSmma Oml tf^^-^liTUT^iSJSrf^JtU ---'¥f->'3 0 
mlT-SlElttmLi^o ^a*B^lr7jc5 Oml tfSfc^tbfc^. ilTK^SS^"^ h P Ale: 

7 g (8 6%) 

(^JEM 1 ) (R) -N- (2-r - 1 
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g (83. Ommo \) (Dh7l^:^l^240m\mm\^t-':f'f-7l^'^^^^y^^^ 
P7^K(1- 6M) 6 1. Sml (9 8. Ommol) ^^ig.T'?gTU. ?ST 

5 ?K 2 4 0 m 1 tC?gT Uyto 3 0 0ml -CtttU ^r^^^'fk'^ ^ 

V ^ AtK^?^ 1 0 0 m 1 -ei^^^^s MffTSl^ bffi^^i^ 2 5 . 0 g ^#fc„ & 

1) l2:J;9*t®lU N- C (R) -2-TVJ^:t^^y-C^i-l -1-7^.^7^^ 
^/l.T^i^l3. Ig (76%. (IR. 2S) : (IR, 2 R) = 8 0 : 2 0 

10 ) <lr#fc„ 

^H-NMR (400MHz. CDCI3) 5 0. 8 3-0. 8 7 (m, 3H 
), 1. 18-1. 23 (m, 8H), 1. 42-1. 50 (m, 4H), 1. 
52-1. 59 (m, IH), 2. 01-2. 06 (m, IH), 2. 14-2 
21 (m, IH) , 2. 33-2. 41 (m, 1 H) , 4. 94-5. 20 (m 
15 3H) , 5. 60-5. 81 (m. 1 H) , 7. 2 3-7. 3 3 (m, 5 H) o 

(^M«?1J2~7) 

mMm 1 1 mm^ u-cTia^ 3 ooih^m^^^tco 

20 



25 
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*3 



5 



10 



15 









iiK^(%) 
(2/T;^tU:*-V— It) 


'H-MMR (400 MHz. CDQa) 








46 




2 


THF 


(1S,2R) : (IS^S) 
=^2:28 




3 






72 

(1S,2R) : (IS^S) 
=82:18 




4 






77 

{1R.2S).<1R,2R) 
=81:19 


0.86^.88 (m, 3 H), 1 21-1^6 (m, 8 HX 1 .45- 
1 .^6 (m, 3 UX 1 .5 W .67 (m. 2 IQ. 2.02^34 
(m. 3 HX 3.79 (s, 3 HX 4.94-5.13 (m, 2 H). 
5 J59.S.61 (in, I HX 5.72-5.76 (m, 1 HX 
6.86 (d. 2 a J=7 J HzSX 7.23 (d. 2 H. 1=7.3 Hz) 


5 






80 

(1R2S) : (1R,2R) 
=7723 


0.82-0.86 (m. 3 H), 120-1.45 (rn, 8 H)» 1,43- 
J.45 (m. 4H)»135-1,62 (m, I H). 2 JO-2.18 
(m. 2 H), 2J4-2.36 (m. 1 H)3.77 (s. 3 }^ 
4.93-5.12 (m, 3 H), 5,68-5.76 (m, I H>, 5.98 
^.10 (m, 1 H), 6.77 (d, 1 a \ H^X 6 85- 
6.90 (m, 2 H).7.21-7.24 (m. 1 H). 


0 






60 

(1S^») : (IS^S*) 
=7228 


0.80^.88 (m. 3 H), 1.15-1.36 On. SHX 1.60- 
1.75(iii.5H), 1,98-2.04 (m, 1 1^0,2.16-2,18 
(m, 1 H), 2.28-238 (m, I H). 5.0a.5.08(nu 
2 H), 5.72-5.76 (tn» I H), 553-5.95 (m, I IQ;. 
7.45-7.51 (m. 4 K), 7.79-7.86 (nw 2»tX 
-8.1 1 (m, I H). 


7 






81 

(1S2R*):(IS2S*) 
=85:15 


0.82-0.89 (m, 3 H), 1.14-1.20 (tn, 8 H). 1.59 
(5, 3 H), 1 .99-2.26 (m, 2 HX 2.29 (S. 3 1^, 
2.96-3.00 (m, I H). 3.01-3,1 1 (m. I H), 4.87 
^.98 (nv 2 HX 5.26-5.31 (m. I HX 5.47-5.57 
(m, 1 H), 5.66-5.67 (pk^lH), 6.96-7.05 (m. 
4 H), 7.24-7.52 (nvSHX 




M8) N- - 


(R) - 1 - (3-;^ h^X^ 



N- (2-T!J/^:^:J'i5'y>r/^) - (R) -1- ( 3 h ^ri^^^^^— /l^) 

i/(Z>i^TX-r 1/:^-^— M-a-tf ( (IR, 2S) : (IR, 2 R) = 7 7 
;23) 1. 0 gie:n-^i^i?:/2 5 m l|[riB;t4 O^leiiP^aUfc^H t^o< 9 

mm-^-vtk^Vfto ^ttiU^^^Sr^mu e>T;^xi^;^-^— Jt (iR, 2S) 

25 : (IR, 2R) =9 4 : 6) ©^JS^k-a^fe^ 0 . 4 7 g#fc (»^^IlllDl^5 
8%) o 



(MMm 9 ) N- (2-TVA^:ti!^^y^jU) - (S) -1-73^=^/1^-2- 
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N- (2-TV /l^:^^^ - (S) -l-:7=:-7U-2- 

^^/l^T5: V(7)v^T;^7^1/:*-^^?1'^#» ( (1 S, 2R*) : (IS, 
2S*) =85. 3:14. 7) 1. Og KT± hl^6ml ^Mk. 5 0 'X:X*mM 
^;3^f-:/2 0ml ^;!ra^J^o< ^9^^a.^■C^^c^^bfc„ WWbfcjg^^^ffiiL. 
5 Si^^BO. 40g ((IS, 2R*) : (IS, 2S*)=95. 7:4. 3)^ 
#fCo #bttfc^^lJ:T-fe b>^4m 1 §r;!]P^5 CCT*^^^. ^drf-:/10ml 

7g (f?i^^IlIlDl¥2 5%. ((IS, 2R*) : (IS, 2 S *) = 9 9 . 3 
: 0. 7) %#fc„ 

10 

(Hife^y 1 0 ) N-^ y:/p t::VU;j-^Vi;yi^7i?:^/i^-N- (2— TUyi^:^^^ 
J^/U) - (R) - 1 -7 3i=^/UJ:^/UT$ 

(R) —N^TV/^—N — :^'i^d'>f^Jl^—l—y^=^/^^'f-^^T^:^4.0. 0 
g (O. 14mol) (?? by^a:;x4 0 Om l^^lC t -:/^/^-^^-^v'!>A^n 
15 ^H'Kd. 6M) 10 5ml (O. 1 7mo 1) ^^tg.-eMTU> 7 0'Ct?6 

g (0. 4 2mo 1) SrJP;t. 1 5 ^ft^S:j??^-^f-o K^S^T^n 

1 N:^^7K^^1 7 0ml ^C^^Tbfc^ R]t-^m^^^'^>' 4: 0 0ml T'ttWb. 

^^M^tafpia-fb-^ b V i>-^7K^*Ki 0 0ml T-^ifc#^. mmTm^vn^^^ 

20 5 2. 1 g^#;feo m^fife^^S^^^^J:*'5^>'^:*7i>.^p•^^^/7:7^- (•^dE^i^>• 
: @^^;n^/^= 10: 1) iJl J: bT^M'Tb-a^'^Sr 4 1 . 0 

g (HX^7 8%. v^T;^Xt^;^-^— (IR, 2S) : (IR, 2 R) =8 0: 

2 0) #fc„ 

^H-NMR (400MHz> CDCI3) 6 0. 7 2 (d, 3 H. 3 = 7. 3 
25 Hz), 0. 82-0. 83 (m, 3H), 1. 16 (d, 3H. J = 7. 3H 
z) , 1. 18-1. 2 0 (m, 8H) , 1. 4 8-1. 5 2 (m, 3 H) , 1. 
5 7- 1. 6 9 (m, 3H) , 2. 2 2-2. 4 9 (m, 1 H) , 3. 5 8 (m, 
IH) , 4. 7 7-4. 8 1 (m. 1 H) , 4. 9 0-5. 19 (m, 2H) , 
5. 68-77 (m, IH), 5. 98-6. 02 (m, IH), 7. 20-7. 
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immmi i~i 4) 

5 

o 

10 



^4 



15 



20 





R 


CICOOR 




'H-NMR (400 MHz, CDOI3) 


11 


GOOMe 


3.0 


86 


0.88 (t, 3 H, J=7J Hz), 1.2I-1JI9 (m, 8 H). 1.52-1.55 (m. 3 H) 
1.66 (d, 3 H. J==6.8 Hz). 2.22-2 J2 {m, 2 H), 3.34-3.48 (m, 1 H) 
3.52 (s, 3 H>. 4.97-5 JO (m. 2 H). 5.66-5.82 (m, 1 H). 5.97-5.98 
(in, 1 H), 7il-7J0 (m. 5 H). 


12 


COO- 


1.0 


54 


0.54 (m. 3 H). 0.85-0.94 (m, 6 1.17-1.49 (ro, 10 H), 
1.52-1.67 <m, 2 H), 1.75-1.80 (m, 3 H). 2.24-2.56 (m. 2 H). 
3 J&a.65 (m, 1 H), 4.61-4.68 (m, 1 K>. 4.98-5.17 (m.2 H). 
5.70-5.85 (m, 1 H), 6.01-7.20 (m, 5 H). 


13 


COOPh 


2.0 


94 


0.85-0.87 (m, 3 10. 1.26-139 (m, 8 H), 1.55-1.56 (m, 2 HX 
1.78 (d, 3 H, J=»6.« Hz), 2.27-231 (m, 1 H), 2.43-Z50 (m. 1 K). 
3.61-3.64 On. 1 II>> 5.03-5.10 On. 2 1^ 5.72-5.86 (m. 1 
6.17-6.20 On, 1 HO, 7.16-7.44 On, 10 IQ. 


14 


COO- 
4-N02ph 


2 


69 


0.85-0.87 On. 3 H), 1.22-136 On. 8 H). 1.55-1.57 {m, 2 Hf. 
1.77 (d, 3 H. J=6.8 Hz\ 2.27-231 On, 1 10, Z39-2,41 On, 
1 H). 3.60-3.64 On. 1 H). 5.03-5.10 On. 2 10, 5.72-5.88 (m, 
1 10. 6.10-6.12 (m, 1 H>, 7.44 (d, 2 H, J=9.0 Hz), 8.33 
(d,2H,J=9.0Hz). 




25 {MMMl 5) N- Ji^/l^:^^->:»/V7j^^:r.7U-N - ( 2 - T U /l^:^^ ^ y ^ ;U 
TK^-fb-t" MJ 1 5 Img (3. Smmol) ©DMF 2m 1 ^^^fJCI^M 

-eN- (2-Ty /wi^^^yw/i') - (r) -i- (3-^ h^^^^^a^^/w) 31 

^/UT^^^{i^r:^T^^:t•^—it(lR, 2 S) : (IR, 2R)=77:23 
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) 0. 40g (1. 3mmo 1 ) ©DMF 2 m l^^^in;t> 5 0 'CT? 1 NfFb^K 
jS;;^ii:fCo Rli^^mmK^r^vi^m^'^/^O. 48inl (5. Ommol) ^Jn^> 

5ml(omi^1^m^MT\^. ^^i?-:/2 Om 1 t?21altttiibfc„ W^S^I&^plt 

5 -fb-^ h y i> atk^s^ 5 m 1 T-^^i^ b^mriti^ vu^^^ o . 4 9 g if#fco m 

^^^^ixy ;&^/V;t7^A : ^:3E^1^i/= 2 0 : 1) \ci:^mmvm 

^m^^ t l^Xmrnih^^^ 0 . 2 24 g (i|X^4 6%, (1R. 2S) : (1 
R, 2R) =7 7:2 3) #fc„ 

*H-NMR (400MH2. CDCI3) 6 0. 8 6-0. 8 8 (m, 3H 
10 ) , 0. 9 8-1. 0 3 (m, 3 H) , 1 . 2 2-1. 2 7 (m, 8 H) , 1. 
62-1. 68 (m. 2H). 1. 81-1. 85 (m, 3H), 2. 20-2. 
5 5 (m, 2 H) , 3 . 5 2 (m, 1 H) , 3 . 7 8 ( s , 3 H) . 3 . 8 2- 
4. 02 (m, 2H), 4. 98-5. 11 (m, 2H), 5. 70-5. 76 
(m, IH) , 5. 8 3-5. 9 8 (m. 1 H) , 6. 7 5-6. 8 6 (m, 3 
15 H) , 7. 19-7. 2 6 (m, IH) o . 

(^JfeM 1 6 ) 2-T y yl^^^^:^^^^/!^ 

N-^^/^;a-^->;^/i^^^=/^-N- i2-T}) ^ y 4 M -1- (R) 
— ya:,=.^U:j^^/UT^>'0. 3 4 5 g (1. Ommol) (D:;^ ^ / —J^5m.lW^ 
20 ^K^O'ClC^i^^Pb. NaOMe ( 2 8 % ^ ^ / — ^'V-^^) 0. 3 8 6 g (2. 0 
mmo 1) 2 2^^^#bfCo 1 Ni^^ 2 m 1 Sr*nx.TS^&Srf^It U 

25 'f'ji^r 5: vi&s 4 5 bfco 

^H-NMR (400MHz. CDCI3) .5 0. 8 7 (t, 3 H, J = 6. 
8H2), 1. 24-1. 28 (m, 8H), 1. 54-1. 56 (m, 3H), 
2. 20-2. 45 (m, 2H), 3. 66 (s, 3H), 4. 99-5. 04 
(m, 2H) , 5. 6 8-5. 7 8 (m, 1 H) o 
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imMM 1 7 ) 2-7-1; /u^^ ^ =f-,v 

N-7<^y^:^=3{-v';&/^Jj?^/V'-N- (2-Ty -1- (R) 
-•y s.z^jVocf'A/T^l^^. 3 45 g (1. Ommol) OTHF 5 m 1 I^SS^It 
5 0*C»J:J«^*Pbs NaOMe ( 2 8 % / — /V'^^) O. 3 8 6 g (2. 0 mm 

ol) 1 2^Wi^W\^tz.. 1 N*l:^2m 1 tr^nx.TS^5;^#^Jhb. 

SrGClJlT^i^^U ^Mlk-a-ifeJ^SrO. 10 9 g#fc (5 5%) „ Wi^mh b 
^N— (2-Ty - (R) — 1 — :7ai:=/^ci^'^/UT ^ ^'^JS 3 6 
10 %itfifebfCo 

(HIS^ 1 8 ) 2 - T y >>i^;e-^ ^ ^/i^ 

(R) -:7ai:=i/^^^/^T^ ((IR, 2S) : (IR, 2R)=77:23 
15 ) 25. 12g (67. 5mmo 1) <^THF 3 3 8m 1^1^^- 1 0'CJe:?^*P 
NaOMe ( 2 8 % p« ^ 7 — /V-^^) 26. Ig (135mmol) 
b> mri^T^ $ e> le: 4 5 bfc„ l l 2 O m l ^M^XR}t>^W± 

^J5fe^^^^=3ri^^/ (10 0mlx2) tttU bfc„ MTKSlt^-^ MJ i>vt^T|£ 

20 mm^U b. ^M'Tb-a-i^^ 12. 3 2 g ( 9 2 %H 5 4 % e e ) #fc„ 
(HJS^J 1 9 ) 2 - T y ^ i^m^ 'f-JV 

N-^ y:/cr tf/V:^d{^i/':*/^#^/i'-N- (^l-T^) iVi!-^ ^ J ;V) -l- 
(R) -r7s.=^)V=c^;vr%l^ ( (IR, 2S) : (IR, 2 R) = 8 0 : 2 0 

25 ) 4 0 g ( 1 1 Ommo 1 ) (O^^^l^ A. 0 0ml O'CJJlJ'^iP b^ N a O 

Me (2 8%;^i5^y 4 1. 5 g ( 2 2 0 mm o 1) ^?^T U ?^T;^. 

$ b IJI 5 ^f^W^ bfco 1 N:i[^ 2 3 0ml ^JP;tT^^5:^i^Jh b. ii^i^ 

(400ml) tftttibfco ^^H^^fp^j^TKTK^-^hy i^AtK^^ 

1 0 Om U i^V^T7K 10 0ml T*?5fcitm^ ^TKISSm*^ b y At-T$t^t> 
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mm^Gc\cxmM^m\^. mmit^m^io 3.42 g#fc 04%. 

6 0% e e) „ 

imMm 2 0 ) 2 -TV jvisr^ 9 i^Wl:^ ^/i^ 
5 N-^f y:/n tV^;*-drix:;5;/V/i?::^/U-N- ( 2 -T U iJ' ^ ^/^) -1- 
(R) ( (1 R, 2S) : (IR, 2R)=77. 6; 

2 2. 4) 0. 3 74 g (1. Ommol) <Z)THF 5 m 1 0°CiJ:?^*Pb. 
NaOMe ( 2 8 % 7< ^ 7 ^/W-^^) 0. 3 8 6 g (2. Ommol) trAD^s 

1 Nf^^1# Lfc, 1 Ni&^ 2 m 1 S:*nx.TK^S^1^Jh U> ^^.^^mm^'f-/^ ( 
10 3 Om 1 X 2) tttULfc. MtK^SSl^-^ h y -^iN^^lTflii^. ^I^W^^^^a^^G 

C},CX^M^^\^. ^Mit^m^O. 16 5g (8 3%, 5 5. 3 % e e ) #fc„ 

(lliSM2l) 2 - T U /U:^^ » ^-^^ ^/V^ 

N-^ y:7"n l:VW;r=3eV;*/i-3i^^^/^-N- ( 2 -T y /i-:^^ iJ' / /i^) — 1- 
15 (R) -7*=/W^^/^r^^^ ( (IR, 2S) : (IR, 2 R) = 7 7 . 6: 

2 2. 4) 0. 3 74 g. (1. Ommo 1) (^THF 5m 1 |gt:K^O*ClJ:i«&*PU 
NaOMellmg(0. 2 mm o 1) <^p« ^ — /l^ ( 0 . 0 4 g) ^^KStJUx., 

7^KS#bfco iNmmimi^m:txR}t^^w±\^. ^^m^mm=^^^^ ( 

3 Om 1 X 2) liWUfCo m:^^^-r b P •i'AlCl-C^^. ^it@*m<^^^SrG 
20 Cji:T^ft5>*ff b> ^M'fb-^'^^O. 1 6 3 g (8 2%. 5 5. 0%e e) #fc„ 

(^JfSM 2 2 ) 2 -T y /V;^^ ^^^y ^/l^ 

N-^ yT'p tvw:^dE^v';!&yw3j?^/u-N- (2 -T y / ^/^) -1- 

(R) -:7 3^:=/Wai^/^T^:/ ( (IR, 2S) : (IR, 2R)=77. 6: 
25 22. 4) 0. 374g (1. Ommol) h/W^i:/ 5 m 1 ^^tr 0*C^^:^^^*P b> 
N a OM e ( 2 8 iJ' / — /l^^?^) 0. 3 8 6 g ( 2 . 0 mm o 1 ) ^IM^^ 
2 1 mmWiW bfCo 1 Nit^ 2 m 1 ^Mx.XR!t-^i¥± U> iSfe^i^^B^^^^/^ 
(30ml X 2) ttWUfCo ^STKfifS^^ by •5^3»J-T^il> 
GCtCT^45>^ffU ^M-fb-a-i^^O. 149g (7 5%. 5 4. 2%ee)# 
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/Co 

imMi^l 2 3 ) 2 -TV }Vir^ 9 ^/^^ 

N-73i=yv;a-=¥i^:357/W3!j?=/v-N- (^'i.-T V fV:^^ ^ J ^ - 1 - (R 
5 ) —■y3uz^fV^'f-jVT%"^^. 21 8 g (0. 5mmo 1) <0 :^ 9 J ^)VZra.\ 
" ^^^^CClCj^iPb. LiOMeO. 38g (l. 0 mm o 1 ) n^M^^ 22^ 
Fnm#b/c„ lN^^2m 1 S:;!JP;tTRJ^;;S^#JilU ^^m^Wm.=^^ (3 0 

m 1 X 2) ti6Wbfc„ wmm-ry^) ^mz-x^m. m^^^'4k(omst^Go\z. 

■C^ft5^*ffUs 0 5 7 g (5 8%) #fCo. 

10 

(UMIRI 2 4 ) ^-TVjV^^^^^^ 

N-^^/i';r^v';!57/^3H=^/>-N— (2-T!J/V';^-:i^^y ^/i') - (R) — i 
- (3-p« b'¥i/:73i^/V) cc^/ur?:/ ( (IR, 2S) : (IR, 2 R) = 
77:23) 0. 20g (0. 5 O mm o 1) (^THF4ml^7Klml (DWL-^ 
15 ^^^^^:> 7KmT> ii^-fbTK^zK^^ ( 3 1 w t %) 0 . 5ml (55. 0 mm o 
1) JlT^TK^-fby ^"^AlTfcfPi^O. 04 3 g (1. Ommol) ^J^TUyto 

imy 3 mwiW^ x^fzMMw^ 2 0 ufc, s^&^^j-*?&t 2 nm^ss^ 

b y IJ' AtK^?^ 5 m 1 ^?^T U^ffi.-C- 2 B#^^^# LfCo ^;S^^t-7K 15ml 
^n^mW.=^^f^ 5 m 1 -e?5fcif - bfCo tK^ IJ: 1 Nit^TK^?^ 2 m 1 ^APx. ( p H 
20 =2) . @^^^^/W4 0ml-e2le]ttttjbfc„ WaSSri^ffi^liSi 
UT^M-fb-a-i^^O. 0 7 8 g (8 3%, 6 2%ee) Sr#fc„ 

(HJfe^Rl 2 5 ) 7.-rV)V:^^^9l^m. 

N-^'^/^:^=3^->:*/^2l^^/^-N— (2-Ty/l'::^;J'^y 'l'/^) - (R) — 1 
25 -:7cnc:i/uai^/^T^:/ (i^r;^7"w;^-^— tfc (IR, 2S) : (IR, 2R) 

= 81:19) 0. 20g (O. 56 mm o 1) OTHF4mlt7Klml (OWi 
^%WL\^. imT. i^^^tSTK^TK^^ (31wt%) 0. 6ml (5. 6 mm o 
1) S-t^TK^Ity^l^ -^17X^04^0. 04 7 g (1. Immo 1) Sr?iTbybo 

m^-r 1 BtPsi^i^ L:fc^^?@.-e 1 8 ^^^^ bfco m^wm^imy 2 NESiss^ 
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-Thvt^ atk^^ 10ml ^my b^M-e i mm^w bfco R^&^^t-TK i s m 

1 ^Mx.^l^^^/^5ia 1 T'^#-bfCo tK^JC 1 N^^tR^I^ 6 m 1 (p 

H=2) . i^^3^^>'U4 om 1 -t?2iiittwufc„ ^mm^um^t^mi^M'&m^ 

m k. UT^S'fti-^'^tr 0. 043g (42%, 62%ee) #fc„ 

5 

mw\ 2 6 — 4 3) 2 - T y /u;^^ ^ ^^m3,n 2 - t y /i^;^^> 

^ 5 jci^-r rti|R<Z)^m 1 0 m g -To^p* ^^i^l 5 0 0 mM y l^m. 
mmWL {v^7) ImU 7"fe^*jc0 2-Ty/l':tiJ'i?V^;^^/H Omg;Sr;(jP 
^T^^=^. 3 or-C 2 6 ^Pfl^^ 5 Ufco ^JJi:j^T^s ^^Sli^le: 3 M(ommo . 

10 2 5ml ^^II^T®?14i: bfc^> m 1 m^^'f'^^^^^ 

*3<fct/aSIC2-Ty/W;e-i5'i?^^^^^/K^^^*fi^SrS'J^b:/Sic "tco^ 
5 tc::^t- o 

15 ^5 



20 









&S 








(%) 






(% e.e.) 




26 


Novozvm CALB L 




Candida antsrct/Ga 


22 


98 


s 


2B 


R 


27 


LiPasa SP525 




CsntSdk antarDttea. . 


54 


68 


s 


80 


R 


26 


u/< — eoF 




Candida cvHndracea 


90 


8 


R 


54 


S 


2d 


•J/< — IftTvoe Vn> 


StRma^ 


Candida cvlindpacea 


52 


24 


S 


26 


R 


30 


Uoase L-04d 


BlOCATALYSTSa 


CantSda tipo^ca 


87 


14 


R 


94 


S 




l?AYS 




CancBda n/irosa 


94 


3 


R 


47 


s 


32 


Lbase L-053 


BlOCATALYSTStt 


Hum/co/a fanumnosa 


13 


53 


R 


8 


s 


33 


lipase SPS23 




Hundcola si>. 


12 


58 


R 


8 


s 


34 


Lipase L-166P 


BlOCATALYSTSa 


Mucor iavanhus 


90 


10 


R 


90 


s 


35 


Lfeozvme 10000 1 




Mueormefhei 


59 


34 




49 


s 


36 


Lbase SP3B8 






60 


37 


R 


56 


s 


37 


Uoase WO 2-12 




Pseudomonas sa 


7 


76 


S 


6 


R 


38 


Lioase D 




RhfzoDus defemar 


63 


6 


R 


10 


S 


39 


Lipase L-058 


BlOCATALYSTSa 


Rhizopus detemar 




12 


R 


6 


s 


40 


Uoase *#-^-y>50 




RhUoous iavanicua 


68 


14 


R 


30 


s 


41 






mmous detemar 


96 


1 


R 


24 


s 


42 






Rhfzoptts lavanlcua 


33 


10 


R 


5 


s 


43 






Rhtzotxus dehmar 


89 


3 


R 


24 


s 



(llli£^J4 4~6 1) 2 - T y JV:^'^ ^ -ymiSLXf- 2 -TV /V^'S' 9 1^^=3^^JV 
7•fe•5^<?5 2-Ty/^;r^5^^?:/^^^/l^^>ffiv^^^fe^aJ2 6~4 ^hW^(r>W(^^ 



wo 2004/092113 



PCT/JP2004/005465 



33 



^6 



5 



10 



















(S e.eJ 








44 


Novozvm CAIB L _ 






33 


96 


s 


47 


R 


45 


Lbasa SP525 






56 


65 


s 


90 


R 


46 






Cafi<Stia cy&tdinBces 


95 


4 


n 


76 


S 


47 


'J/<— tfCTvoe Vn) 


Sigmatt 


Candida cvltnd^cea 


57 


36 


s 


46 


R 


48 


lipase L-049 


BtOCATALYSTStt 


Candida rmomha 


96 


1 


R 


24 


S 


49 


tfAYS 




CantSda rvgosa 


90 


10 


s 


90 


R 


50 


UoatSfr L-K)53 


BIOCATALYSTStt 


HkJimeoia lanueinosa 


2 


66 


R 


\ 


S 


51 


Uoase SP523 




HundGola 5iR 


38 


63 


R 


39 


S 


52 


L^afie L-1B6P 


BlOCATALYSTStt 


Macor ta vanious 


91 


4 


R 


40 




S3 


LiDozvme 1O0ML 




MucormeBtei 


92 


1 


R 


12 


s 


54 


Lbase SP388 






77 


11 


R 


37 


s 


55 


Unase WO 2-12 


Boehrineer Mannhcimtt 


Pscudomcnas $a 


6 


92 


S 


6 


R 


se 


Upase D 




f^nzQOUs dcfemar 


a? 


0 




0 




57 


Ltease L-058 


BlOCATALYSTStt _ 


f^tizootts thhmar 


53 


S 


R 


6 


S 


5S 


Lipase -^W^^VSO 




RhfxoDUS iavamcus 




10 


R 


24 


S 


59 






f^nzQOUs thhmar 


66 


2 


R 


4 


S 


60 






Rhaaousia\fameus 


36 


20 


R 


12 


S 


61 




1 3eBXl/i?-<Att3i^tt 




95 


4 


R 


76 


s 



(mS0ll6 2~7 7) 2 - T U ;V:^^r 9 V^RTJ? 2 - T U ;Vir ^ 9 ^^^^ ^/V 

7Ky^^h>'i%> ^^=35^^! %s -1'— ;^ h^=¥;^ 0. 5%s it-fb-^ h y !>^0. 

3%;d>e>^^Si§ift (pH7. 0) 5ml Sr^^1flc:9-a:b^^ms ^7l2::^i-m 

bM'ij':9'glJ-«fc-oT0i*:=Sr^*> 5 0 0 mM© y ( p H 7 . 0) Im 

1 tcMbfCo ::ni^7i?^#:<^2-Ty/^^i5'^^i&^^/«^5mg ^iSnxLT^ 
3 1 S^^l^i: 5 UfCo ^IS^. SJ£S?^lJ:3M(D|g:^0. 2 5ml 
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^7 





<ftfi rt- <fF 












(%) 


(% e.e.) 




(% e.e.) 




62 


Brevundimonas dhninuta IFO 13181 


14 


50 


s 


8 


R 


63 


Brevundimonas diminuta IFO 13182 


13 


47 


s 


7 


R 


64 


Celhjiomonas fimi IF015513 


60 


46 


s 


69 


R 


65 


Jensenia canicruria IFO 13914 


42 


96 


s 


70 


R 


66 


Rhodococcus ervthropolls IFO 12320 


44 


92 


s 


72 


R 


67 


Rhodococous erythropolis IFO 12538 


30 


87 


s 


38 


R 




RhftHococcus ervtHroDolis IFO 12539 


30 




s 


37 


R 




F^odococcus crytiiropolis lAM 14*74 


17 


62 


s 


13 


R 


70 


Rhodococcus ervthroDoIis IFO 12320 


41 


84 


s 


58 


R 


71 


Rhodococcus erythropolis JOM 3132 


33 


88 


s 


44 


R 


72 


Rhodococcus erythropolis lAM 1440 


36 


87 


s 


49 


R 


73 


Rhodococcus erythropolis lAM 1452 


37 


84 


s 


50 


R 


74 


Rhodococcus erythropolis lAM 1463 


36 


90 


s 


51 


R 


75 


Rhodococcus erythropolis 1AM 1494 


25 


66 


s 


22 


R 


76 


Rhodococcus erythropolis lAM 1474 


21 


67 


s 


18 


R 


77 


Rhodococcus erythropolis lAM 12122 


15 


75 


s 


13 


R 



15 

7 8 ~ 8 1 ) 2 -T V /Vyj-^ 9 l^m:ELa' 2-TV JV:^^ 9 l^myf- 
^8^^:^i-^^^fe^^:ov^T. ^/i-b^'^p;^ 2%, ^/w^— ;^2%, ^^Vi^O. 

3%. m^^^:^o z%(Dm^i)^hfi:^^^ (pH6. 5) •^m^^fMt^^m 
mm 6 2 ~ 7 7 1 m^(D^^^n\'\ Rfi^-m. 2 - t y 9 i^m(o% 



25 







(HO 










(% e.ej 




78 


Candida Dini IFO 1327 


30 


90 


R 


39 


S 


79 


SaccharomycoDsis selenospora IFO 1850 


18 


82 


R 


18 


S 


80 


Trichosporon cutaneum IFO 1 1 98 


13 


71 


S 


10 


R 


81 


Trichosporon debeuimannianurn CBS 1896 


19 


94 


R 


22 


S 
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iMMm 8 2 ) 2 -TV JV:^^ ^ V^RTJ^ 2 - T U JV:^^ 9 
y77.^\^. 1 0 0 mM<Z) y (pH6. 0) trSOmK Novo 

zym CALB L (N o v o z y m s ^±M) 6 g > *5 J; t^^JS^^iJ 3 1 T'P 
MUfc (S) -2-T!J/V:^^i?>'^^^/^ (6 0%ee) Sr2gSAU. 
5 Wt^ 4 CCT? 7^Fb1M#U:^„ 5 5 (w/w) 3 5 

m 1 <ir;!in;^. 1 0 om 1 2 niJftW bfco ^^+0^**6. 

0. 3 M(^^^":^ b y !>i^7K^^l 0 Om UC^^bfCo $ b r(^7K=l=0J^5 
5 (w/w) %m^7K^?S 5 m 1 ^inXs 5 0ml <D@^^:J^^/^T?ttttJ b;/t„ ^ 
^^hSttKS Om 1 -C!!fc?^^. :^IS^SrW*U. (S) - 2-T V 9 l^^l . 

10 21 g (9 9%ee) ^#fc„ -^fc. ^ 0 . 3M©;^^^ h P l>i^7K 

10 0ml kcmm bfc^(^>ta+B^7K 50ml l?gb?#-ms ^i^^S^fe ( 
R) -2-Ty/W;r^'^.i^^p«^/V'0. 63g (14%ee) ^#fc„ 



20 
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1. TIB^ (1) 



5 




(1) 



o 



^(OTju^ji-m. mm^ e ~ 2 o og^ ^ u < i^mmM(D r y -/^s* f^^^^ 

— 20 (Dgia% U < fiMgii(OT>'l-=3E^/W:^^->;?7/^3j?^/^^s 7 ~ 2 0 <0 

gm^ b< f^^gmoT y — /^^^v':^^^J^?^/^S*fcfi;^m^8~2 oogm 
15 >b b< {iilgm(DT7/^^/^;^#v^;5;/vjK:=^/wS^^-t-o *i, *2{iTW;^^ 

20 

n^ysu=^/vm^ i—r^^jv^^ 2-•^:7^/^^©v^-ftl/A='loc>S•T?fcSit 

25 
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10 

15 ^(^^ib-a-^o 

1 — 10 :S^^)V^■rtt;0^ 1 mKs&Wl.<Dih^mo 
20 12. * 2-C-^$nS^^;^md5R#:*fcW:S#:<D!^^iag^W"f-Slt3j?:<^^ 



1 3. (a) TIB^ (2) 



25 




(2) 



O 
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^ 7 ~ 2 0 <55S^t> b < ttMgia<DT 7/^=^/^S^*i"o * 1 tii^^i^^^^i" 
5 CICOOR® 

2 0 05g^t> u < tttimm<^T y -/ws*fc«^#^ 7-20 u < (lii . 

3) 



(^cf5R\ R\ R\ R\ * 1 «S5fl3lJ:l^ Co *2l-i:^^^^^m^) X-m 
$>t5 2-r y/W;!&/V7|?v^T^ K^^#:te:^^> 
(b) og'til^MOR^ (^4iMfiT/V:^7 y :^M^^i-o R'J*;^^^1~2 0 

20 IJ:<J;«9TIB^ (4) 



(^4>R^. R\ * 2{iHUlBiJ:|^C) T'^^tbS 2-r y /^;J7/^:^^-g?^^X 
(c) HJJ:iB7K5>fi?-rs:ii:«r#1lfe^i-S> TIB^ (5) 





(4) 
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(5) 



10 1 3ms&m.(om^mo 

1 5 . mm'^i!^^-->^-^^t^^t U-C. t e r t --f^JV-^^^^^ 

15 16. /M3y>''fbt e r X -^'f-fV-^ ^^^"^ 2^h. bXit'fb t e r t-:/^/^ 

1 7. R 5:6^7 ai-y^£-C'feSf»5j^<^)^ffll^l 3 — 1 6:^<^V^-f^d^l«f2<fe 

20 

1 8, R^^aWyi^'ntr/WStffcSft^tD^ffllll 3~1 6^<DV>i*ttd^l^ 
19.. MdS':hhy !J^i^J[g^T-fcSm*<^f£ffllll 3-1 8^(Z)VN-md=*13®iC 

25 iBm<^^5tifeo 

2 0. R°;dM^/^^T'feSlt:*©^ffllll 3~l 9:S<^V^-rM^l^^^:|B«fe 
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2 1, xm (b) <Srs ^ (3) -C^^tb^'fb'a-ifet^i^rUl. 0^jui^Sk±<DR 
^ OH<^#^STT-fT 5 »3lt<?3®ffl^ 13 — 20 r^<o\f^-TM^ 1 ^tiifB^o^Satifeo 

2 2. ^ (2) x-m-^ti^ih^^t i.x%^m^i^^m^^^m^(Dm.mmi a 

5 ~ 2 1 ^©V^Tt^^^ 1 JglclBm^i^itJfeo 

2 3. iLU (c) <DJ!I^7K:$^^5?^f^ ^^^^7K5>^^|g^W-f-s#^M^;ffiv^T^T5 
ft^o^fflU 1 3 ~ 2 2 3®©v^-r^^^^ 1 ^t:: BB4fe<^i^3t^feo 

10 2 4. Hti|B^^^s;6S:;(7>'v^^ (C a n d i d a) 7 5 3 — -7 (Hum i c 
o 1 a) J^^ yl^ (Mu cor) i/j.— K^-t*;^ (Pseud o m o ti 

a s ) JSx y V^:/:^ (R h i z o p u s ) J^s ZfUZfl^y^^ ^-^J^ (B r e v u 
ndimonas) ^> (Cel lulomonas) Ms 

-feci^T (Jens.enia) ||> nK^iy;^?^ (Rhodococcus) M> 

15 y :^ n -^-^ =1 "l/i^:^ (Saccharomycops i s) Ms t>L'<^i^!J 
n^^T^ai^ (Trichosporon) m\^m-i-^U±^^^<ommM-V^^ 

ft^o^KH 2 3 ms.m(Dm^mo 

2 5. HfrlS^^M;^^;^?^^^^^^ • T^^t?- — ^^:«7 (C a n d i d a antar 
20 c t i c a ) ^ l^Z?^ ' V 3i< y (Candida lipolitica 
) ^ ^^yJ'f ' Vy >^ K^-feT (Candida cyl indracea) ^ 
■)3 ^^x^-^ ' /P=f— (Candida rugosa)^:75 =1 — 7 • tf— 
—X (Humicola s p . ) ^ ^ ^ =''-7 • (Hum i c o 

la lanuginosa) ^ An— /l^ ■ 7^ (Mu cor meihe 

25 i ) ^ Art— . yt. (Mucor javanicus)^ v'^*— K 

' tf— ^/X (Pseudomonas sp. ) ^ V V'f'^ ' t'VV'*^— 
(Rhizopus delemar)^y Vrf:^ • "t^^/^^^io:^ (R h i z o 
pus javanicus)x ^-^^^ • 7*-f ^^■^'-^ (B r e 

vundimonas diminuta) > -^jVu^^-yT. -7^5 (Cell 
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ulomonas fimi)s i^^a^V-fe^^T • :^=^^J\^))T ( J e n s e n i 
a cani crur i a) ^ aK^iXJ^^'^P-^^'j^y^ (Rhodoco 
ecus erythropolis)^ • t:°= (Candida p 

i n i ) ^ "^yifJ n-^-^ rs.-f'tyT-^ •-ferWy^^Kn^ (Saccharomyco 
5 psis s e 1 e n o s p o r a) ^ MJ nJ^T^a V • ^^r^ A (T r i c 
hosporon cutaneum)> 1> U < = ^ n • 

:=.7'^^(Trichosporon debeurmannianu m) Sjfe 



10 2 6. T bB^ ( 2 ) 
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